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1 I NTRODUCTION 
ABSTRACT 
We present photospheric-phase observations of LSQ1 2gdj, a slowly declining, UV-bright 
Type Ia supernova. Classified well before maximum light, LSQ I 2gdj has extinction-conected 
absolute magnitude M 8 = - 19.8, and pre-maximum spectroscopic evolution similar to SN 
1991 T and the super-Chandrasekhar-mass SN 2007if. We use ultraviolet photometry from 
Swift, ground-based optical photometry, and conections from a near-infrared photometric 
template to construct the bolometric (1600-23 800 A) light curve out to 45 d past B-band 
maximum light. We estimate that LSQ l 2gdj produced 0.96 ± 0.07 Mo of 56Ni, with an 
ejected mass near or slightly above the Chandrasekhar mass. As much as 27 per cent of the 
flux at the earliest observed phases, and 17 per cent at maximum light, is emitted bluewards 
of 3300 A. The absence of excess luminosity at late times, the cutoff of the spectral energy 
distribution bluewards of 3000 A and the absence of narrow line emission and strong Na 1 
D absorption aU argue against a significant contribution from ongoing shock interaction. 
However,"" I 0 per cent of LSQ 12gdj 's luminosity near maximum light could be produced by 
the release of trapped radiation, including kinetic energy thermalized during a brief interaction 
witJ1 a compact, hydrogen-poor envelope (radius < 1013 cm) shortly after explosion; such an 
envelope arises generically in double-degenerate merger scenarios. 
Key words: ci.rcumstellar matter- supernovae: general - supernovae: individual: SN 2003fg, 
SN 2007if, SN 2009dc, LSQl2gdj-white dwarfs. 
exists (Branch, Fisher & Nugent 1993; Benetti et al. 2005; Branch 
et al. 2006, 2007, 2008; Wang et al. 2009). 
Type la supernovae (SNe Ia) have become indispensable as lumi-
nosity distance indicators at large distances appropriate for studying 
the cosmological dark energy (Riess et al. 1998; Perlmutter et al. 
1999). They are believed to be the thermonuclear explosions of 
carbon-oxygen white dwarfs, and their spectra are generaJly very 
similar near maximum light, although some spectroscopic diversity 
SNe la used for cosmology are referred to as spectroscop-
ically ' (Branch) normal' (Branch et al. 1993) SNe Ia; they 
have a typical absolute magnitude near maximum light in the 
range -1 8.5 < Mv < -19.5. They are used as robust standard 
candles based on empirical relations between the SN's luminos-
ity and its colour and light-curve width (Riess, Press & Kirshner 
1996; Tripp 1998; Phillips et al. 1999; Goldhaber et al. 2001). 
Maximum-light spectroscopic properties can also help to im-
prove the precision of distances measured using normal SNe Ia * E-mail: richard .scalzo@anu.edu.au 
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àbcdefgP20B% CD&50:9>0509>2Q<R 5F495088520O@572308hE75>840E208AJ8iO9Aji905770H4035029H%9>&0997>7%09>&Ak7@80528080798043000>E920HA<OA%)  &A/8O0H20F7E5%+))#&4:H30)A 3:E30)A.AJ0:8208852E950229U%95A CC.?K3A))#4))C&297473000950TBS9S2V20E9:5097>AK4390B50:9>H70.#0920O@57884952>U:3 A) A 2Q<R 5FAP0')B24U 79455087>0Fl085:78E950%jA) L&A];0@0:7:%A5A+0@0>A CCL?Km60N+00@> CC#&40507709O020F45.#:2T0SA<>290029:82<]%Km60A)) ?=0A))#?=OOA))!&49:9%=A) )&43009988902%+95A) ?<O0A) L&A/030309.#099O4<OA%)  &A]9433099lE75240>8O400O@57627890:>509>495>08970508AJ!0302VF872E50;0@0229228:45O5>029352'X0AJ029=;7978 #n V)AC#n)A)!=WAJ00O@57:09 ). 5?0E9>99F30opqoro>79 ))))@\ 49507=kB<sstuL)h D%)  &
vwxvyz{v|}~xwwvwxwv{~xvvw}wvv
zxxw~}w~
w{vv
 	
	  !"#$%&'%()*++*,(-./0)*++12345678($9,(%:;*:019+<:01:+=>9, ?@AB	 	/0 -./0C1D%E F%$GHI J4KCL <1MN O=- ,1 6P-OP6-QOPOR O=STU <1MN O=6 ,1 6PROPOSQOPOT O=SOOK %V< O=- ,1 6PTOPOTQOPO. O=OW %V< O=6 ,1 6P-OPOTQOPO. O=7-# <1MN O=- X%+ 6P-OP67QOPOR O=STY <1MN O=6 X%+ 6P-OP66QOPOR O=S.Z %V< O=- X%+ 6PSOPOTQOPOT O=6S[ %V< O=6 X%+ 6POOPORQOPOR O=RT\]	L++9)%((%,+0'X<:1̂D%*+*29,&'01,12%$%&'*;%D1&_0'X̀a%V<bc%V<@Qd67AGAe#Bf*+0,6W%V<D1+01,)1(%D+=a<1MVbcg6@AGAe#BhQf+0)0D*:'1W)1(%D+&0'%(0,4&*Di1%'*D=@7O6B=L++9)%(M0('C12'C%)0V0,8D*X%:,%*:'C%0:1,_<%*j&1:%k19,(*:Xf0,)*++2:*&'01,lO=60+C08CDX+':*'0̂%(MC0D%O=-0+M%D)0V%(@e*+%,7OO.B=e0,%'0&%,%:8X+&*D0,8;%D1&0'X=m1'*D%$%&'%()*++=Y:*&'01,12'C%0,'%8:*'%(<:1k*k0D0'X(%,+0'XDX0,8*k1;%F%$n6=HI=&1,+0+'%,'M0'C19:1k+%:;*'01,+=H1(%D+MC0&C*D1M-./0C1D%++C02'-./0_:0&C)*'%:0*D'1D1M%:K1)<'1,1<'0&*D(%<'C+f:%o90:_0,8)1:%)*++0;%%$%&'*'1:%<:1(9&%'C%D*'%_'0)%k1D1)%':0&D08C'&9:;%+l21:345678($f'C0+%2%&'0++)*D+0,&%'C%2*;19:%(+9<%:_KC*,(:*+%jC*:_)*+++1D9'01,+*:%:*<0(DX:1'*'0,8&1,̂89:*'01,+M0'CD1M&%,':*D(%,+0'X@p11,q3*,8%:7OO-B=r2345678($0,2*&'C*(*C08C&%,':*D(%,+0'XM0'C&1:%+<1,(0,8-./0C1D%f0'+%$%&'%()*+++C19D(k%*'D%*+'O=6HIC08C%:'C*,MC*'M%0,_2%:=40,&%-./0)*j%+9<+9&C*D*:8%2:*&'01,12'C%%$%&'*0,*,X&*+%f'C%:%0+D0'D%(02%:%,&%k%'M%%,'C%M%D_)0V%()1(%D+*,('C%+':*'0̂%()1(%D+=H1(%D+M0'C<1M%:_D*M(%,+0'X<:1̂D%+C*;%F%$D*:8%:kX*k19'O=6HI'C*,)1(%D+M0'C%V<1,%,'0*D(%,+0'X<:1̂D%+l'C0+0+'C%D*:8%+'<:%(0&'%(9,&%:'*0,'X0,19:)1(%D0,8=mC%9,&%:'*0,'X2:1)'C%9,j,1M,%$%&'*(%,+0'X<:1̂D%0+,1'%*+0DX:%+1D;%(=LD'C198CUs3sHL44&*,)1(%D*,X9+%:_(%̂,%(+<C%:0&*DX+X))%':0&(%,+0'X+':9&'9:%f'C%D08C'&9:;%0++%,+0'0;%<:0)*:0DX'1'C%'1'*DK1)<'1,+&*'%:0,81<'0&*D(%<'Cf*,(,1'(0_:%&'DX'1'C%*&'9*D%$%&'*(%,+0'X<:1̂D%f%V&%<'21:'C%)1+'C08CDX(0+'9:k%((%,+0'X+':9&'9:%+=4&*Di1%'*D=@7O6B+C1M%('C*'*++9)_0,8*,%V<1,%,'0*D(%,+0'X<:1̂D%D%('1k0*+%+0,'C%:%&1,+':9&'%()*++21:)9D'0(0)%,+01,*D%V<D1+01,)1(%D+k%+':%<:%+%,'%(kX<1M%:D*M+=s9:$9(8)%,'*+'1MC%'C%:345678($0+*&'9*DX+9<%:_KC*,(:*+%jC*:_)*++'C9+C0,8%+)1+'DX1,MC0&C(%,+0'X<:1̂D%M%k%D0%;%'1k%)1:%:%*D0+'0&=r2345678($0+0,(%%(*'*)<%((%'1,*'01,f0'0+<:1k*kDX@+D08C'DXB+9<%:_KC*,(:*+%jC*:_)*++f*,(&19D(k%%V<D*0,%(kX*KC*,(:*+%jC*:_)*++(%'1,*'01,0,+0(%*&1)<*&'%,;%D1<%12)*++*:19,(O=6HI=r2*D12345678($b+D9)0,1+0'X0+(9%'1:*(01*&_'0;%%,%:8X:%D%*+%f0'&19D(k%@+D08C'DXB+9k_KC*,(:*+%jC*:_)*++f*811(&*,(0(*'%21:*(19kD%(%'1,*'01,@t11+D%Xqt%*;%:6SSlY0,j%'*D=7O6OB12*k19'6=HIf*&1,;%,'01,*DKC*,(:*+%jC*:_)*++,%*:_<9:%(%'1,*'01,@UD1,(0,%'*D=7O6l4%0'%,i*CD%'*D=7O6Bf1:*<9D+*'0,8(%D*X%((%'1,*'01,@eC1jCD1;%'*D=6SSl[u1v0&CqeC1CjD1;6SS.B=r,'%:%+'0,8DXf'C%WWKO(%D*X%(_(%'1,*'01,)1(%D12UD1,(0,%'*D=@7O6BC*+*:0+%'0)%126-=T(f;%:X&D1+%'1'C%;*D9%
M%1k+%:;%=mC%6=_HI'*)<%((%'1,*'01,6<OwO=12>*+j0,%'*D=@7O6B*D+1&1)%+&D1+%'119:%V<%&'%(+&%,*:01fM0'C*:198CDX+<C%:0&*DC%D09)%,;%D1<%'C*'C*+k%%,'C%:)*D0i%(0,'C%)%:8%:0,'%:*&'01,=mC%+<%&':*,%*:)*V0)9)*:%kD9%M0'C+C*D1M2%*'9:%+=mC%%,;%D1<%0+&1)<*&'fM0'C*(%,+0'X<:1̂D%21D1M0,8*Q<1M%:D*Mfk9'&19D(%V<*,('1x6O6&)02'C%(%'1,*'01,12'C%MC0'%(M*:2<:0)*:X0+(%D*X%(*2'%:'C%)%:8%:%;%,'@4C%,%'*D=7O67B=y"z{|}~}~|}|}|}~|} |}}  } {t%*D+1*((:%++'C%o9%+'01,12MC%'C%:345678($)08C'k%9,_(%:810,8+C1&j0,'%:*&'01,M0'C*CX(:18%,_<11:%V'%,(%(M0,(f*((0,8D9)0,1+0'X'10'+D*'%_'0)%D08C'&9:;%=mC%ar*_K4Hb%;%,'+f+9&C*+4/7OO70&@[*)9X%'*D=7OOBf4/7OO-8$@LD(%:0,8%'*D=7OO.l:0%'1%'*D=7OOTBf4/7OOR@m*((0*%'*D=7O67B*,(mY66jV@W0D(*X%'*D=7O67BfC*;%+<%&':*MC0&C+%%)'1k%M%D '̂%(kX*&1)k0,*'01,12*6SS6m_D0j%4/r*+<%&':9)f*k:1*(&1,'0,99)21:)%(*''C%+C1&j2:1,'f*,(,*:1M[D0,%+21:)%(0,<C1_'101,0i%(K4H@3%D19(*+%'*D=7O6l40D;%:)*,%'*D=7O6kf*B=LCX(:18%,_<11:%V'%,(%(K4H&19D(<:1(9&%<+%9(1_&1,'0,99)D9)0,1+0'X*,(M%*j%,*k+1:<'01,D0,%+;0*'1<D08C'0,8@U:*,&C%'*D=7OOOBfMC0D%,1'<:1(9&0,8*,X(0+'0,&'0;%D0,%2%*'9:%+0'+%D2f*D'C198C*;%:X)*++0;%%,;%D1<%&19D(0,<:0,&0<D%<:1(9&%&*:k1,1:1VX8%,D0,%+@U%,_L)0%'*D=7O6B=Y08=6O+C1M+'C%_k*,(D08C'&9:;%12345678($*D1,8+0(%'C1+%12'C%r*_K4H4/7OO-8$*,(mY66jVf'C%+9<%:_KC*,(:*+%jC*:_)*++4/7OOT02f'C%6SS6m_D0j%4/7OO-Hf*,('C%2*+'_(%&D0,0,8f+<%&':1+&1<0&*DX,1:)*D4/7OO%1=t%&C11+%21:'C%&1)_<*:0+1,k%&*9+%0'0+'C%kD9%+'k*,(1k+%:;%(@1:+X,'C%+0i*kD%B0,&1))1,21:*D12'C%4/%=4/7OO-8$f'C%&D%*:%+'%V*)<D%121,810,8+C1&j0,'%:*&'01,f(%&D0,%+%V':%)%DX+D1MDXfM0'C2*:)1:%D9)0,1+0'X*'(*XO*,(D*'%:'C*,*,X12'C%1'C%:4/%=mY66jVf*&*+%12*,0,'%:)%(0*'%_+':%,8'C+C1&j0,'%:*&'01,fC*+<%*jk:08C',%++&1)<*:*kD%'1'C%6SS6m_D0j%4/7OO-Hfk9'+C1M+*D1,8'*0D12+C1&j0,'%:*&'01,D9)0,1+0'X*,(0+9<'1O=-)*8)1:%D9)0,19+'C*,4/7OO-H*'(*X.O=UX*X%*:*2'%:%V<D1+01,f'C%+<%&':9)12mY66jVfD0j%'C*'124/7OO-8$f0+(1)0,*'%(kX+C1&j0,'%:*&'01,+08,*'9:%++9&C*+[@40D;%:)*,%'*D=7O6kBf:*'C%:'C*,kXY%r*+21:4/7OOT02@m*9k%,k%:8%:%'*D=7O6B=W%+<0'%C*;0,8<%*j)*8,0'9(%+'C*'(02%:1;%:*:*,8%126)*8f4/7OO-Hf4/7OOT02*,(345678($*DC*;%;%:X+0)0D*:<1+'_)*V0)9)D08C'_&9:;%+C*<%+f)1:%&1,+0+'%,'M0'C%*&C1'C%:'C*,M0'C'C%r*_K4H=mC0+<9'++':1,8&1,+':*0,'+1,'C%(%,+0'X*,(8%_1)%':X12*,XK4H<:%+%,'l%V0+'0,8%V*)<D%+12r*_K4H+C1M'C*''C%D08C'_&9:;%+C*<%+&*,;*:X(:*)*'0&*DX*&&1:(0,8'1'C%(%,_+0'X*,(8%1)%':X12'C%+9:19,(0,8)%(09)=r,<*:'0&9D*:f,1,%12'C%4/%r*_S6m+C1M*,%V'%,(%(<1M%:_D*M'*0D'1'C%D08C'&9:;%f,1:(1'C%X)*'&C%V<%&'*'01,+2:1):*(0*'01,CX(:1(X,*)0&++0)_9D*'01,+12C%*;0DX%,+C:19(%(4/%r*0,CX(:18%,_<11:%,;%D1<%+@UD0,,0j1;q41:1j0,*7O6OlY:X%:%'*D=7O6OB=t%&*,(%:0;%*)1:%o9*,'0'*'0;%9<<%:D0)0'1,'C%<:%+%,&%12%V'%,(%(K4HkX+%*:&C0,821:&0:&9)+'%D*:/*rW*k+1:<'01,=H*890:%%'*D=@7O6B1k+%:;%(345678($M0'C'C%4[ssm#>+<%&':18:*<C1,'C%#4s%:X3*:8%m%D%+&1<%*'*:*,*Df̂,(0,8,*:1M/*rW*,(K*r[e*k+1:<'01,kD9%+C02'%(*'Q77Oj)+Q6:%D*'0;%'1'C%:%&%++01,*D;%D1&0'X12'C%345678($C1+'=345678($0+1,%12*D*:8%:+*)<D%124/%r*M0'CkD9%+C02'%(*k+1:<'01,2%*'9:%++'9(0%(0,H*890:%%'*D=@7O6B=tC0D%kD9%+C02'%(/*rW*k+1:<'01,M19D(k%%V<%&'%(+'*'0+'0&*DX21:*<1<9D*'01,12<:18%,0'1:++9:19,(%(kX*K4HM0,(f12%0'C%:+0,8D%_(%8%,%:*'%H/>L4yyOR@7O6B
 ¡¢£¤¡¥¤¦¦§¦̈©ª
«¬­­®̄¡°±¡²³¡̄¡́­
µ¡¶¡²²±¡®
   	

 !"#$%&'()*++()$,-+./0&+,1#2345!"#$%&'()*+6,789%#:;<$+#(($+=&*+"++!(+('+#' "#)%'&++(''&+/>+++(+'&+'&+$%&'()*+($)#+?,-9@@A%:B1+'+'$/;9@@C=;$#()*+=D10E88FGBH$#I+'$/;9@89=;#&J#'+#()*+=D,-9@@ +#,-9@@AKB'++'$/;9@8@=;#'+###)"$+#'J#&+#()*+=D#,-9@@CB,''L%++'$/;9@89=#,($L+'$/;9@8@=;#)"$+#&J#'+#()*+=/;,'+"+%+'$/9@88=#)"$+!#+%++'+;,&++'$/9@89D>FMN+9@8O=%BP+&*+PIFP%P&+'&+)(&"'(()'+$I#*#)$,-.BP&+'&+'+'+'+$'+$'&+&'%$GI/Q+(+*+'&+$+#+*+(+*'*+)+$')!%$'&+"'+&I#%+!(&,K/,(+RS;-.H=+'&+&'%$GI+#&'$B'&++&)$#"+$'$+,K++')#6,789%#:/Q+)+'&+T1E.0 (#+'$(+)+$''&+($)#+'I-.)%'&+U,VWW0X>+(')K%)++'$/;9@8O=B'&+(+P&(&$-.H"'(()'+$DP+"'Y;-.=Z [8@88(\9/E'&&+($&+$#)8@8](B'&(F+8@8 (B#V!(&('$+'$('I;$%;-̂V=_89̀ ]/8CDa$)#Bb+*++M,)*$9@@A=)#+%%($+'++("!'-.B$''&+'+'+',-9@@]U1''+'$/;9@@C=BP+"',K&+$c+*ZO[8@\CKd/,$$'("+"'+#"I)$'$I%'&+)+$''&+&I#!%+($)#+'I"I'&+)(++&++#)8@8](;][8@\CKd=B"I)%'&++''+#e)+(+L%&!'1''+'$/;9@@C=;][8@\CKd=/0&+FPV!(& T1E.0P#+*+$+#"I>/E/P+$#("+#P$#+#++'&'?fPPP/'/(/(/)Ff(f*<'/&'$/
,-+.!,KB)(&,-9@@A%:B&*++''+#+$+('#+'+#,K++*+$#+%')#+&%&+;a$#+%+'$/9@@]=B#'&+''$,K++:+('+#'&+'#$'$'&++%+)$'+#"I>FMN+;9@8O=/0&+++''+B()+B)+&I#%+!(&,KBP&++&(F!P++##+$)+!&#+F&!,-+.',K(&&+$)+*+(";V(&%++'$/9@89D0)"+!"+%++'$/9@8O=/0&+<'L''+'$(";88/O+T=#GI%+;8O/]+T=+("$+''&'&I#%+B+%&'+G+('$+$+('#+'+&'L''&+(+D&P+*+B'&++G+('+#+$'*+")#(+#))(&'+$&%&$I)(+'BF%'#<()$''+'#+!'+$'/E&+$)B'&+L''+'$)(&&%&+;9 /]+T=B+g)%&#hTe)G"$)+P#A@@iD'&+'+$I+($)#+)+)$$'-.H"',K(+#+#'$I&+$)/0)L+BP+&*+($+#'&+$P%$++*#+(++%#%,K'+('6,789%#:/;=,(+6,789%#:($+$I'I+#,-.+G)$%&'BI,K"I'&'++'&+)'"+'($I'&)''(*+'&++'+&'&++/0&+('$)'IP&(&("+#)(+#"I&(F&+'%'&+!#('*+)(+$'+#'")'CA+(+''&+''$;6+$)#+'$/9@8O=/;=0&+P+F-.H"'$''&++G'+#+#&I#%+!(&,K)#6,789%#:'"+$+'&j8@\]Kd/;=a+G'+#+#$!&+$)("JGI%+,K()$#'&+I+*#+'&+-.H(''B")'P)$#""$I#)(+$%+%P+!$P'$''&+$%&'()*+B,-9@@A%:10E88FGBP&(&P+#'++6,789%#:/;*=E'''&+"$+'($%&'()*+6,789%#:$''&+L+I(('+*+$+'"+Z8@8O(/.'&(+B'&+'+('P)$#"+L+)'"++'&+<'#+'+('B+!)$'%$'++#'+!+$++'"+%P+')'+*++!&(F&+$##)(%'&+*+I$P!*+$('I%#+'"+*+#/;*=.6,789%#:&(('+*+$+B'+$'*+$I&%&,.*+$('I$+$%&'+*+$+j@/8KdD'&'+#'B")'')(&%&'"+'+#&+*$I+&)#+#+G$/.'++'&+++'&'P&$++,KI"+++')#6,789%#:B$)'I%%&(F'+('+%$%"$+/Q'&)''+$!'$++$+B&P+*+B'&+(''&+,K#'&++*#+(+%$+!#+%++'+%6,789%#:+"%))/klmnopqrstuvwtxyz{wru|xyz}|q6,789%#:Pe%%+#+$I'+*$)'"%&'B+()$,-./~I(#+%'&+hT('")''6,789%#:$)'IBP+&*+&P'&')'8@+(+'6,789%#:G)!$%&'$)'II"+'+#'&+$++%I'+(!'P'&(('+*+$+/,)(&#+$BP'&$*''&++$'*+('")'A]-##('*'I''&+G)!$%&'$)'IB(+G$'&+"+*'$+!(+880!$F+,-+.("$+$)'IB($)#%,-880'+$#'&+,-+.$I+#,($L+'$/;9@89=/Q+P(#+P&'$+I+G'+#''&+)(&"%&'+,-+.B,-9@@C#,-9@@#(BI/Q&$+0)"+"+%++'$/;9@88=BV(&%++'$/;9@89=#0)"+"+%++'$/;9@8O=(#++#)"+"$+&I($(+,-9@@#(B'&+IP++$+#'++'P&'+#P+G$#%#+K->a,kkO@J ;9@8 =

 ¡¢£¤ ¥
¦§££¢
 	
	  !"#$%& #$'()#*"+' ,"#- $%.  /'0* #'-1+"$' #23%",4-"*!"$+#-+'-.+ &!% $ #!%+'*1!%"#"-,4"+1!%"##!*$+""+*%"+"*$+'#$'* .$%$%+& 4*"+5! #'  ."/%'$-/"+.6+"$%+$%" ."* +1* "!#$27#'0+"!'-)+ $"$'0/%'$-/"+./'$%$%*##"+)&"##89:;<="-'.+->?'&"##/ 4-%",-'.@*4$$ 51!"'.+ &$%#$"-! '$ .,'"+)#$"+ 4$' 2A' $&+0+# +* '#' #'- 4,1-0+"$#)#$&#"+5!*$-$ !+ -4*%'0%)"#)&&$+'*5! #' #6/%'$%"*( .* $'44&! "+1'B"$' '&!'#"#!%+'*")#)&&$+'*$83""("$"2:CDC=2EF4'+'0$%"$$%$,#!%+'*""# +4# 4$& -#/%'*%5!"'G?:CCH-*I#4&' #'$)&"')$%+ 40%'/'0"0.1.*$#8J',+"-$$"2:CCK=2L'")6$% #*%"#",$ !+ -4*+)"+0>?'&"###6#4*%"#/%'$-/"+.* '#' #8E"#('$"2:CDCMN4#%'+$"2:CDO=6!+ -4*P*$" *'$'#/%'*%"+$  %'0%$ &"$*%$% ,#+"$' #27'$+"*$' /'$%" !* +$#('$'*+0)'$ 4&' #'$)6",'0"! /1+.45! #' $ %" /P*$" *'$)8G*"B $"2:CDC="-! $$'")+"5'0$%+F4'+&$ ."+)%'0%>?'&"##2J /+6J"*%'0+$"28:CD:="-3"4,,+0+$"28:CDO=&"( #!*'@*!+-'*$' #. +$%0 &$+) +!%)#'*# .$%'$+"*$' 2J"*%'0+$"28:CD:=#% /$%"$#!*$+" .G?:CCH-**",+!+ -4*-,)$%#4& ."G?Q"#!*$+4&"-"#&  $%!#4- 1* $'44&M$%)* #'-+! ) &'"#"-#!*$+" .G?/'$%#$+ 0RG; '$+"*$' #"#! ##',.4*$' ". +&#23%'$+"*$' 4&' #'$)'##'&!)"##4&-$ ,$%-'.+*,1$//%"$'# ,#+-"-/%"$'#!+-'*$-.+ &+"-' "*$'-*")23"4,,+0+$"28:CDO=5"&'$%'S4* .$%! #$1'$+"*$' P*$"-#'$)!+ @ +"-'"$' $+"!!'0"$"$$'&#6"-#$'&"$"RG;&"## .", 4$C2>;<M$%)&"(./!+-'*$' #", 4$$%RG;0 &$+)*##"+)$ +!+ -4*$%"+1&"5'&4&'0%$*4+6"-+"'#* *+#", 4$@$4'02T#'0UGVD:0-P"#"! '$ .-!"+$4+6/*"+"# ", 4$% /$%!+#* .'$+"*$' 4&' #'$)".*$#'.+*#", 4$$%P*$-&"###"->?'&"### .G?:CCK'."-G?:CCH-*2W%' 0 '0'$+"*$' #&")+4'$ @1$4'0!+ ,&#6"'$+"*$' *"* $+',4$$ &"5'&4&1'0%$4&' #'$)/%'"1'0$%"$1$'&'0%$*4+4-'#$4+,-"# 0"#$% !'##4.@*'$)* &!"*$23%'S4* .'$+"*$' /'$%"* &!"*$ !*"$%4#,*+4-)#$'&"$-"#""-P4#$&$$ $%4&' #'$)1$ 1+"-' "*$''$)+"$' X23%G*"B $"28:CDC="")#'# .G?:CCK'.4#-XYD2OZC2D6'22'$"##4&-$%"$"+ 4-OC!+*$ .G?:CCK'.I#&"5'&4&1'0%$4&' #'$)/"#$+"!!-+"-'"$' 6"-" 0+'#$'& .:O-2W%'$%+'#'0!"+$ .$%'0%$*4+/"#/#"&!-,)E[3G\1QQ8]4"$"2:CDC=6/'$%$%@+#$-$*1$' "$:C-,. +̂ 1,"-&"5'&4&'0%$6G?:CCK'.%"# ) !+1&"5'&4&,  &$+'*'0%$1*4+! '$6&"('0'$#&"5'&4&1'0%$*  4+4*+$"'8G*"B $"2:CD:="-!+*4-'0"& +-$"'-"")#'# .$%!+1&"5'&4&'0%$*4+2R+4*'")6G?:CCK'."# %"# TA-"$"2Q.$%TA* &! $ .G?:CCK'.I#,  &$+'*4&' #'$) -'"#'&'"+/")$ UGVD:0-PI#6$%'#/ 4-%"&"-G?:CCK'.DK!+*$& +4&' 4#"$!"(8O2K_DCO+0#̀D=6+F4'+'0">?'&"## ."+ 4-8:2CaX=;<2; #$ .$%$+"!!-+"-'"$' #% 4-,0 "+ 4->C-".$+51! #' 6# $%"$1$'&'0%$1*4+&"#4+&$#* +*$)+S*$$%"$$%P*$"&4#$%",5$+&)&"##'2Q./"##4&XY:2C6,+'0'0b?'- /$ D2C;<6$%'&'$ ./%"$*","*%'-'"R%"-+"#(%"+1&"##5! #' 8N% (% $"2DHHO=6/&4#$#$'%"bP9:2:>;<"$HH!+*$* @-*2G'&'"+* #'-+"$' #"!!)$ G?:CCH-*6/%'*%%"#""& #$'-$'*"'0%$*4+$ G?:CCK'. 4$$ DCC-!"#$&"5'&4&'0%$2
G?:CCH-*"# %"#c-"$"8G'+&"$"2:CDD=6$% 40% ,. +&"5'&4&'0%$6# $%!+*'##%"! .'$#!+1&"5'&4&,  &$+'*'0%$*4+'##$'#4,P*$$ "+04*+$"'$'#27$&"51'&4&'0%$6G'+&"$"28:CDD=#$'&"$$%"$", 4$:C!+*$ .G?:CCH-*I#,  &$+'*S45'#&'$-'$%TA6#'&'"+$ UGVD:0-P23% /",# +!$' 1' *'$'#&"('$'&! ##',. +G?:CCH-*$ %""d +&"I-#'$)#$+4*$4+6 +&4*%,4+-&"$+'",) -", 4$HCCC(&#̀D2L +G?:CCH-*$ %","$"&!--$ "$'  +!4#"$'0-")--$ "$' 6$% 4$+6'* &!$),4+-")+# .P*$"&4#$%"+!+#$-"&4*%"+0+.+"*$'  .$%$ $"P*$"&"##e! ##',)"#%'0%"#OC!+*$ .$%$ $"e' +-+$ +!+ -4*'$# /+P*$" *'1$'#2T-+$%#* -'$' #6$%++##% *(#% 4-!$+"$."+'$ $%'+")+# .P*$",. +#$"'06"-$%-'#$+',4$'  .&"$+'"'$%++#1#% *(#%,* &#'&! +$"$$ 0"&&"1+")$+"#! +$"$"$$'&#23%4#6$%"!!+ 5'&"$' !+' 4#)4#-,)G*"B $"28:CD:=. +G?:CCK'."- $%+#4!+1R%"-+"#(%"+1&"##*"-'-"$#6'/%'*%$%#% *(+-'#$+',4$#('$'*+0)"-$+"!#$%+&"+0),4$%"#'$.*$ $%"$1$'&'0%$*4+6!+ ,",),+"(#- /. +G?:CCH-*2f$"'-%)-+ -)"&'*#'&14"$' # .5! #' #'#'-* &!"*$ !#* 4-,4#-$ #400#$"#4'$",-#'$)!+ @2Q* $+"#$$ G?:CCK'.6G?:CCH-*I#+"$')"+08gK(&#̀D-̀D=G'Q *'$)0+"-'$!+#$#"!+ ,&. +5! #' #*"+' #/%'*%!+ -4*#%#$+4*$4+#'$%P*$"8V4'&,)$"2:CCK=6,*"4#  *'$)!"$"4'#'-$2Q$'#"# *"+$%"$'$+&-'"$1&"##&$#*" $",$+"!!-'"$%'")+6"#/'$%$%-")--$ "$' #*"+' #400#$-,)R%'-+##$"28:CDO=. +G?:CD:.+2J /+60'$%#$+0$% .$%#% *(*##"+)6$%"!!+ 5'&"$'  .$%++#1#% *(#%"#"$%'")+* 4-"# ,+"(- /%+27!4#"$'0-")--$ "$' * 4-%"0'G?:CCH-*"%'0%)-'#$4+,--#'$)#$+4*$4+/'$% 4$$%-. +" ! +. +"+)"+ /")+ .'$+&-'"$1&"##&$#' *'$)#!"*2h"+ $"28:CD:=' (-#4*%"& -. +$%# /1-*''0G?:CCD")8N+'#*'4"#$"2:CDD=2[-'.@*4$)/'$%!4#"$'0& -#. +G?:CCK'."-G?:CCH-*'#$%"$6/%'$%!4#"$' /'$%+&"'B"-+-'#$+',4$('$'*+0)6$%#% *(.+B# 4$&4*%#  +".$+5! #' $%"'$%*"# ."$"&!--$ "$' 23%'#. +*#iYC"-!+$#"#'0'@*"$* $+',4$'  .$+"!!-$%+&"'B-('$'*+0)$ $%&"5'&4&1'0%$4&' #'$)8,4$! $$'").4+$%+%"*'0$+"!!'0 .+"-' "*$'+0)"+&"5'&4&'0%$=2jklmknopqlmpUGVD:0-P'#"/1 ,#+-6 +4&' 4#G?Q"'""+,)0""5)/'$%'$$  -4#$5$'*$' 23%5$#'#!*$+ #* !'*$'&#+'##% /$%"$UGVD:0-P'##!*$+ #* !'*")DHHD31'(6/'$%'$+&-'"$1&"##&$",# +!$' #'0"$4+# )'""+ /+"0 . *'$'#6&4*%'(G?:CCK'."- $%+DHHD31'(G?Q"G*"B $"28:CDC6:CD:=2L+ &$%,  &$+'*'0%$*4+ .UGVD:0-P6/'.+">?'&"## .", 4$D2C;<"-"P*$-&"##"+$%R%"-+"#(%"+&"##2[,#+"$' #"$TA/"0$%#/,. +&"5'&4&'0%$!+ '-"--'$' "4#.4* #$+"'$# $%!+ !+$'# .UGVD:0-P"- $%+DHHD31'(G?Q"6 $* #'-+-#/%+27"+0.+"*$' 8DK!+*$= .$%,  &$+'*4&' #'$)"+&"5'&4&'0%$6"-"+)OC!+*$'$%"+'#$ ,#+"$' #6'#&'$-,4/"+-# .OOCCr27** 4$'0. +$%'#.*$'*+"##$%-1+'->?'&"###'0'@*"$)+"$'$ *"##'/%'*%'$'#'0 +-;?E7GssjtOCeu8:CD=
vwxvyz{v|}~xwwvwxwv{~xvvw}wvv
zxxw~}w~
w{vv
  	
	 !"##$!%&'(#'#'(!!)!*"+',"! "(&)"#)'&"!(''"!)'- !"!*-'./(0&#!#"!('!"!!"-'#' !"%'12#"('3#'1 $4"(!(56"(# #%'"-./(07 !"!*( -' '%%(#' "'*-' "'*1%##3!"'!"&!#)!'*"" !"-' "!"#3'! # #"! (!"%'!"!%,%!"#,'  !"!!"(&%#%#'!)!!-$8!-"($9('!"-' #'%1%!"-#' !(3!"!"'*-' #'!"'!"'*! &!#%%!""!"#3!"'!"&!#,1"((&!"(&#!#'!3*''()!!"-' $4:#)!'#":')(+'6"(!"'%'"&#":("&!#(!(:')1!""(%#'"('"(!"-%'12#"('3#'1 $4-'&'()" '(!(:')!"&!:"((;'*')!)'!'!!'!""-',%1!"%!:+%!"("'1!"-''(:')!","(!"! &% ,!  !#'"((%#%-"'!""# $:'%'"!(#("!*''-#!""' 0&!#! %!!"-'#! %'1"-'(!!"'%%!""' ,!  !#<#:')!" #"(!"#"(&!#%#!!(-1"!" (!"&#!#"(&!##'!"'!"!"(&!#* !''!"#:')!"=' "-#%'%'!-"'%'%!*1( %-99<1!3$4(%')!()!#!("!*-#!'%'"!'"(#&#*'#'%'12#"('3#'1 $4#$"($9("(2=1!"'!"$4#$>0"(?<@3,.(A#&'"!!":&"99<1!3$4"(#'&!"412=:&#!##&"'&BC!"!"#!'%'!)' "AD#*! %*#99<1!3$4 !""':!"1("',%!"##"-# ''E!'((!%*'"2=!"'1!"! !'*"$4 %-' ""'('#("*:*%3: "!("(' !"#%'%!(!)'!*"('"-,%!" #"! &#!#""-'%' !"$4"(#& "*%' !"$4'-' #,%!"-%'12#"('3#'1 &#!(&'-FGHIJKLMNOMPMIQR?STU@"(?S@4<'%'(-#%<%!"4"!1&#!#!%'(:*UVTU-'$UU<#!''## (-#$UUW4?U2;,'!X:$;X&#!#!%1'(:*#Y?'%!".:''*2!-'"!4"!-<#1"*"('"'&!##$!"U'"!"(%U( !"!'!"<#!''#!:(":')!"(#;'%"+'"!!"-'U'" !T'#!"##'"# !%#'2#!%'-?;<+;+%''  4XZZX1AAT'#(!"#'#'!)(-"(!"-' #;'%"T'#2"!"('#;'%"V"!"7)"#@' &'3?''  @?8W81AW;T2['"' ""\9]?4̂Y '<#$!";"1'*T'#!"!62 %!"2"'%%'(:*#+-6-!"-#VX%' "-;"'*"('2"'$X;1U21>2BA%')!((- %!"''"(('-'#!%'0?'-#!''#&'"((:*#U'!"T'#2"!2"'-;,"-'U13*
U'%#*!2UU<T+#'#%'0" :'2;<#! '!!:(%"&'3%%'(:*$@"(''"U<_A99U<_8 AZ"(U<_ZA AT13"&(%%'-' UT2.'['"@.99A<13"&(%%'-' #<'"'!"2:'!)T'#2"'<TTAÀ<#X'3V"!)'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